Introduction: Calcium, Aluminum-rich inclusions (CAIs) are composed of the suite of minerals predicted to be the first to condense from a cooling gas of solar composition [1]. Yet, the first phase to condense, corundum, is rare in CAIs, having mostly reacted to form hibonite followed by other phases at lower temperatures. Many CAIs show evidence of complex postformational histories, including condensation, evaporation, and melting [e.g. 2, 3]. However, the nature of these thermal events and the nebular environments in which they took place are poorly constrained. Some corundum and corundum-hibonite grains appear to have survived or avoided these complex CAI reprocessing events. Such ultrarefractory CAIs may provide a clearer record of the O isotopic composition of the Sun and the evolution of the O isotopic composition of the planet-forming region [4][5][6].
C 2 , 27 Al and 28
Si were acquired in multidetection from 5-20 µm fields of view with electron multipliers. The data were normalized to a San Carlos olivine standard. An electron flood gun was used for charge compensation.
Isotope images of 24, 25, 26 Mg, 27 Al, 28 Si, 40 Ca and 48 Ti 16 O were subsequently obtained from these same CAIs. In all cases the O isotope analyses were conducted prior to the use of an O -primary ion beam used for Mg isotope analyses. Madagascar hibonite and terrestrial corundum were used to determine relative sensitivity factors and all data were normalized to a San Carlos olivine standard.
Results: EDX maps of ALH77307 identified numerous CAIs ranging from sub-µm to >500µm. We selected two corundum-bearing CAIs for further study.
CAI-61 (24 x 12µm; Fig 1a) is unusual, having a hibonite core, corundum mantle and an incomplete spinel and melilite rim. Oxygen isotope compositions of the hibonite and corundum are indistinguishable within error: (δ 17 O= -49±7‰, δ 18 O= -41.5±2.5‰; Fig  2) . 26 Mg excesses were detected in both hibonite and corundum. An Al-Mg plot (Fig 3) (Fig 4) . Discussion: Both CAIs have O isotopic compositions in the observed range of meteoritic hibonite and corundum [6] [7] [8] [9] . Both CAIs fall within error of a slope-1 line but do not share a single mass-dependent fractionation line. This suggests the CAIs formed, or were later altered, in distinct oxygen isotopic reservoirs.
Of the two CAI discussed here CAI-160 is the mineralogically simpler object. It contains only two mineral phases and these are observed to be in a crystallization sequence expected from a cooling gas of solar composition i.e. corundum followed by hibonite. This CAI has O isotope compositions intermediate to terrestrial and solar wind 17,18 O compositions [5] . This intermediate composition could have resulted from either direct condensation from a gas of this original composition, or through later O isotope exchange during perhaps multiple episodes of heating. Later exchange with different gas reservoirs may also explain the lack of * 26 Mg observed in this CAI. CAI-61 preserves strong evidence of multi-stage heating. The initial predicted condensation of corundum followed by reaction to form hibonite appears to have been followed by a secondary heating event that evaporated CaO from the surface to form a CaO-free corundum mantle. Further interaction with a cooler gas resulted in an incomplete rim of melilite and spinel (in places less than 200nm thick). This CAI, in contrast to 
